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EXECUTIVE SUMMARY

Air Monitoring Specialists, Inc. (AMS) was retained by LifeNet Health (Registration NO.
61713), to determine the ethylene oxide removal efficiency for two catalytic abators (AB-D
and AB-E). The removal efficiency tests were performed in a series of three one-hour tests.
The tests were conducted on January 29 and 30, 2019 at the facility located at 5733 Bayside
Road, Suites 103-108 in Virginia Beach, Virginia. The results of the removal efficiency tests
are summarized in the following tables:

TABLE I-1

SUMMARY OF ABATOR AB-D ETHYLENE OXIDE REMOVAL EFFICIENCY

TEST# ETHYLENE OXIDE / PPM REMOVAL EFFICIENCY / %
1-INLET 272

OUTLET 1.01 99.6
2 - INLET 1,114

OUTLET 2.45 99.8
3-INLET 541

OUTLET 0.559 99.9
AVERAGE INLET 642.3
AVERAGE OUTLET 1.34
AVERAGE REMOVAL EFFICIENCY 99.8

1
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TABLE I-2

SUMMARY OF ABATOR AB-E ETHYLENE OXIDE REMOVAL EFFICIENCY

TEST# ETHYLENE OXIDE / PPM REMOVAL EFFICIENCY / %
1-INLET 2,199

OUTLET 0.496 99.9
2 - INLET 1,806

OUTLET 1.05 99.9
3-INLET 2,131

OUTLET 0.496 99.9
AVERAGE INLET 2,045.3
AVERAGE OUTLET 0.68
AVERAGE REMOVAL EFFICIENCY 99.9

2
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1.0 INTRODUCTION

Removal efficiency testing was conducted at LifeNet Health in Virginia Beach, Virginia
on January 29 and 30, 2019, to determine the ethylene oxide removal efficiency for two
catalytic abators (AB-D and AB-E).

1.1 TEST PARTICIPANTS

Table 1-1 lists the personnel involved in the test program.

TABLE 1-1

TEST PARTICIPANTS

LifeNet Health Jeremy Hirschbeck — Senior Process Engineer

Virginia Department of Environmental Quality | Matthew Slemp — Air Compliance Inspector

Air Monitoring Specialists, Inc. Phillip Gerber

1.2 OUTLINE OF TEST PROGRAM

Table 1-2 is a test log that presents the sampling locations, primary test methods used,
test dates, run numbers and run times for the test program.

TABLE 1-2
TEST LOG
Sampling Test Run Test Run Test Run
Location Methods Date Numbers and Times
EPA Method 18 January 29, 2019 1 14:03 -15:03
Abator AB-D Inlet EPA Method 18 January 30, 2019 2 09:41-10:41
EPA Method 18 January 30, 2019 3 12:36-13:36
EPA Method 18 January 29, 2019 1 14:03-15:03
Abator AB-D Outlet EPA Method 18 January 30, 2019 2 09:41-10:41
EPA Method 18 January 30, 2019 3 12:36-13:36
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TABLE 1-2 (CONT.)

TEST LOG
Sampling Test Run Test Run Test Run
Location Methods Date Numbers and Times
EPA Method 18 January 29, 2019 14:44 - 15:44
Abator AB-E Inlet EPA Method 18 January 30, 2019 09:34 -10:34
EPA Method 18 January 30, 2019 12:18 - 13:18

Abator AB-E Outlet

EPA Method 18
EPA Method 18
EPA Method 18

January 29, 2019
January 30, 2019
January 30, 2019

14:44 — 15:44
09:34 -10:34
12:18 -13:18

2.0 PROCESS DESCRIPTION AND OPERATION

3M 8XL Steri-Vac EO sterilizers #7 (S/N 350635) and #9 (S/N 350651) and Abators D
(S/N 170116) and E (S/N 170133) were used during this efficiency testing. EO sterilizer
#7 is connected to Abator D and EO sterilizer #9 is connected to Abator E. The
sterilizers were preset to allow only one sterilizer to exhaust at a time. Three cycles were
run and one 170 gram EO cartridge was used for each cycle. During the testing, it was
verified that the Abator Ready “Green” light was ON before the start of each cycle.

The following cycle operating parameters were used:
e Cycle Description: Custom stored in program 2
e Preheat: 0 minutes
e Vacuum: 160 mBar
e Relative Humidity 60%
e Exposure 3 minutes
e Aeration 0 minutes, no locked aeration

Sampling was started after completion of the Gas Expose Phase. Gas removal to the
Abator was indicated on the sterilizer front panel by a drop in chamber pressure. When
this occurred, the LNH engineer communicated to the sampler to start collecting the
sample from the Abator.
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3.0 SAMPLING AND ANALYTICAL PROCEDURES

3.1 SAMPLING POINTS
Quarter inch tube fittings are located on the catalytic abators inlet and outlet piping.

3.2 ETHYLENE OXIDE

Ethylene oxide concentrations were determined using U.S. EPA Reference Method 18,
“Measurement of Gaseous Organic Compound Emissions by Gas Chromatography.”
Three one-hour test runs for ethylene oxide removal efficiency were conducted on the
inlet and outlet ducts of the three abators utilizing EPA Method 18.

Sample Collection. Samples were withdrawn from the sources at a constant rate using an
EPA Method 18 sampling train. The sampling rate was approximately 0.12 liters per
minute. The sampling train consists of a Teflon probe line, rotameter, an air tight
container containing a ten-liter Tedlar bag, sample/purge valve, rotameter and a metering
console with pump and vacuum gauge.

Sample Recovery. The Tedlar bag was removed from the air tight container. The bag was
examined for condensation in the bag. No condensation was observed in the sample bags.
The bag was then labeled and the information recorded on the chain of custody form, the
bag was then stored in an opaque container until delivery to the laboratory.

Sample Analysis. Enthalpy Analytical, Inc. performed the EPA Method 18 analytical
procedures. All sample bags were received by the lab in good condition, no condensation
observed in the sample bags. Analysis could not be performed if condensation was
observed in the sample bags.

4.0 QUALITY ASSURANCE/QUALITY CONTROL

4.1 GENERAL

Air Monitoring Specialists, Inc. (AMS) is committed to the continued implementation of
a Quality Assurance Program to assure the quality of sampling and analytical procedures
of environmental measurement data. The Quality Assurance measures taken during this
test project equal or exceed the minimum QA/QC recommendations as set forth by the
U.S. Environmental Protection Agency (EPA) for a particular method. The following
sections outline the QA program implemented by AMS to justify the validity of test
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procedures. As applicable, the QA system for the various test programs addresses the
following areas:

e Preventive Maintenance

e Internal/External System Checks
e Data Reduction & validation
e QA/QC Summary

4.2 PREVENTIVE MAINTENANCE

An effective preventive maintenance program decreases downtime and thus increases
data completeness and quality. Pretest and posttest equipment calibrations are conducted
in a manner and at a frequency, which meets or exceeds U.S. EPA specifications. Each
item transported to the field is inspected to detect equipment problems that originate
during periods of storage. All equipment returning from the field is cleaned, repaired,
reconditioned, and recalibrated as necessary. Routine maintenance on equipment
(sampling probes, heated sample lines, flow meters, and valves) is carried out periodically
for leaks, corrosion, dents, or any other damage.

4.3 INTERNAL/EXTERNAL SYSTEM AUDIT CHECKS
System and performance audits are routine elements of all AMS QA/QC programs.

Internal Systems Audit: The following sampling equipment checks were conducted prior
to sample collection. All sampling equipment was thoroughly checked to ensure clean
and operable components.

e All sampling equipment was thoroughly checked to ensure clean and operable
components.
e Equipment was inspected for possible damage from shipment.

External Systems Audits: AMS is subject to a system audit each time a test is conducted
for any Air Pollution Control agency. This procedure entails an observer on-site to do
qualitative evaluation of performance to demonstrate compliance with the applicable
regulations.
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4.4 DATA REDUCTION AND VALIDATION

The test team leader is responsible for reviewing and validating data as they are acquired.
Each team leader has extensive knowledge of sampling methodology and the
characteristics of the process being measured and is capable of evaluating the accuracy,
representativeness, and completeness of raw data on-site. Action to replace inadequate
data can be taken immediately.

Data obtained during calibrations and test runs are recorded on standardized forms that
are checked twice for completeness and accuracy by the QA Director or his designated
representative. Data reduction and consistency are achieved by using the standardized
forms and using AMS’s in-house computer facilities.

45 QA/QC SUMMARY

EPA Method 18: A recovery study was performed on a bag sample from each test
location; the percent recovery met the requirements of section 8.4.2 except for abator AB-
D inlet. The results can be found in the laboratory report in Appendix B.
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Appendix A

Field Data
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Appendix B

CD With Laboratory Report
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Appendix C

Process Data
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Air Monitoring
Specialists, Inc.

22 Rodman Rd.
Richmond, VA 23224

Bayside
Abator D & E

Analytical Report
(0119-148)

EPA Method 18 (Bags)

Ethylene oxide

NELAP accredited in the State of Virginia under Laboratory ID # 460155, Certificate # 9984.

" Enthalpy Analytical, LLC
I " Phone: (919) 850 - 4392 / Fax: (919) 850 - 9012 / www.enthalpy.com
ENTHAE_[TY 800-1 Capitola Drive  Durham, NC 27713-4385

ANALYTICAL
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I certify that to the best of my knowledge all analytical data presented in this report:
e Have been checked for completeness
e Are accurate, error-free, and legible
e Have been conducted in accordance with approved protocol, and that all deviations and
analytical problems are summarized in the appropriate narrative(s)
This analytical report was prepared in Portable Document Format (.PDF) and contains 167 pages.

QA Review Performed by: Michael Steven Scllapira

Report Issued: 2/18/19

ENTHALPY

ANALYTICAL

EA Job # 0119-148 Page 2 of 167
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Enthalpy Analytical

Company: Air Monitoring Specialists, Inc.

Job No.:  0119-148 - EPA Method 18 (Bags)
Client No.: Bayside - Abator D & E

Summary - Ethylene oxide

Adjusted Sample
Sample ID Concentration (ppmv)
D Outlet 1-1 (01/29/19) 1.01J
D Inlet 1-2 (01/29/19) ** 272 **
E Inlet 2-1 (01/29/19) 2,199
E Outlet 2-2 (01/29/19) 0.496 ND
D Inlet 1-1 BU (01/30/19) ** 1,114 **
D Outlet 1-2 (01/30/19) 2.45 J
E Inlet 2-1 (01/30/19) 1,806
E Outlet 2-2 (01/30/19) 1.05J
D Inlet 3-1 (01/30/19) ** 541 **
D Outlet 3-2 (01/30/19) 0.559 ND
E Inlet 4-1 (01/30/19) 2,131
E Outlet 4-2 (01/30/19) 0.496 ND

** Results for these samples have NOT been adjusted
as the associated Spike and Recovery did not
meet the 70-130% recovery criterion.

0119-148 EPA Method 18 Bags.xlsieA Job # 0119-148 Page 4 of 167
Scanned & Verified on 03-14-19 by BLP




Results

Ca

ENTHALPY

ANALYTICAL

EA Job # 0119-148 Page 5 of 167
Scanned & Verified on 03-14-19 by BLP



/91 Jo g abed gyL-6110 # dor v3
xs|x'sSeg ST POYISIN Vd3I SYT-6TT0

%¥'e0l L l Sl (A% gLl gl [y vl'e vi'e vi'e €150 eve €L'g 2| G'€0504.00 320504200 ar1.0504200 MdS (61/0€/L0) 2-2 1°Bn0 3
%402 6Tl |34 'l g5 8'8S L'8% 00 €L’z €LT €L'T a8y'o 952 ks o] areoridelo | azovigsio | a'loyiaslo MdS (61/0€/10) Nd L-1 181Ul
%0'CL 4% Le Q1 L'9¢ g'og fAVAS 0’0 sl'e sie sl'e €180 €ve eb's g are0e04.400 areoe04.200 a'10804.00 NdS T8 (61/0€/10) L 18jul 3
%8'L6 vl L 90 Lyl :n4% 41 00 glL'e Si'e sl'e | €180 5344 ] g Q'e0£04.00 | Q'20L04400 | O'L0.04200 MdS 18 (61/0€/10) 2-1 180 a
%0°C0L 168 3 €0 L2 9.2 9.2 [oN¢] vi'e i 12 €150 eve [ ] = a’e0e04.200 a'z0204.200 Qarige04.00 78 (81/0€/10) -1 Jolul I
£ %Q°001 8L’ 3 a3 8L’} 8L’ o8’ 1’0 vi'e ri'e si'e €180 eve €1's g a'eey04200 | Q'20¥04200 Qar10v0d4200 18 (61/0¢/10) 2-1 BN 4
aN 9610 %E01 €180 I o0 €LG’0 | €150 | €190 YN YN VN YN €150 £ve el's g8 a'e0l04200 Q20104200 Q10104200 (61/08/10) T+ 18I0 3
1€1'C %0°TL ges'L |54 1’0 [AA Lel o'el 00 ri'e vi'e vi'e €180 epe €Lg g a'eoyl 4800 Qa'cov 14500 a'iov1d4500 (61/0€/10) L~ 181Ul 3
anN 6850 %8’L6 L8’ 3 Q0 €Lg0 | €0 | €190 N VN YN VN €180 {344 eL's 2| a'e0p04s00 areoyo4900 a'1oy0d4s00 (61/0€/10) Z-£ 1@1INO A
345 %001 Lys |44 80 6'52 8'sZ 9's¢C Q0 yl'e vl'e 123> €150 144 cl's a ad'e00l 4400 arzooi4.00 atool4200 (8L/0€/1L0) L€ 38fut Q
r S0l %E0L 60} b [A°r4 ££8°0 L0} pas 1’0 vi'e gl'e vl'e €150 eve €l's g Q'£0204900 Q'20204900 Q10204900 (61/0€/10) 22 180n0 3
908't %0'2L Loe'L 134 9’0 €29 6'1l8 2’19 10 vi'e i 4% vi'e €150 544 €1'g g d'20904200 a'109044200 10504200 (6L10€/40) L2 181Ul 3
r $¥C %816 srar4 L 601 00Z 9e'C 8€C (] yi'e e PL'€ | ELS0 £¥C ot Aae] g QE0804¥00 | Q2004700 | O'LOL0AP00 (81/0£/10) -4 3BINO A
L' %001 v Le €0 0'9e 6'se 6°9¢ 00 €12 v.C | 724 G8v'0 £ve a8 v @'e050d220 | Q20508220 | Q'L0s082co (61/08/10) NG L-1 181U G
anN 96%°0 %E0L €lg'0 3 00 €150 | €190 | €190 VN VN YN N €160 £ve €L's <] Q'e0204.200 @'20204.00 Q10204200 (61/62/10) 22 181INO 3
661L°C %0'CL 85} 4 L 9y LGl [ok=72 1'0 si'e gl'e gl'e €150 £ve €1’ g ad'20604900 Q'L0604800 a°10804900 (61/62/10) L2 181Ul B
(424 %001 (A4 Lz 80 ol 6'Ct oel [o)s] gl'e gle Sl'e €ig'0 15144 €1's g a10.04200 a'€0904200 a'20904200 (61/62/10) 2-1 @IV Q
r 101 %8'L6 8260 3 a'gl L0} 2180 | 080 1’0 vl vi'e yi'e €190 £ve o] g a'e0i04200 aeoLod4eco a’i0i04200 (61/62/1.0) 1-1 1IN0 4
(Awdd) ‘U3 (Awdd) (Awdd) | (Awdd) | (awdd) (ww) | (u) | (ui)
Bed ouoy 25 uey 4d H,%\u e o L M_ww QUL Swhl ) euiL ) AW mvm__‘\.,_o mﬁ“‘o %MM«M& mEMWm_E mEmNWm__m mEmrw@_i al siduwes
i ayidg Bay 70 1 auog | ouop | ouon | UL jey oy o : : : :
opIxXo susjAyll
WOT 2v0LdALLIE =D
WO d9e5LdONNND = 4 9% q Jojeqy - spiskeg  oN Wi
WOT /g6dALLIE =Y (sBeg) g1 pouleN vd3 ~ 8FL-6L10  ONgor
pasn pouisin sisAjeuy 9idwes ouy ‘sisieroadg Suuojuol iy Auedwio)

{eanAjeuy Adjeyiug

Scanned & Verified on 03-14-19 by BLP



Enthalpy Analytical

Company: Air Monitoring Specialists, Inc.

Job No.:  0119-148 - EPA Method 18 (Bags)
Client No.: Bayside - Abator D & E

Spiked Bag
D Outlet 1-2 (01/30/19) BL SPK Ethylene oxide
Before Spiking Inj1 (ppmv) 1.80
Inj2 (ppmv) 1.76
Inj3 (ppmv) 1.79
Avg ppmv 1.78
Bag vol L NTP 477
Gas Spike Cylinder CC122424
Expires 3/9/19
Press/Temp 756.7 1 68.5
Vol (mL) 300
Cyl Dil Factor 1
Cyl Conc (ppmv) 243
Vol (mL NTP) 298 0.0724
Totals Sp Bag Vol L. NTP 5.07
Corrected Initial (ppmv) 1.68
Spike Amount (mL NTP) 0.0724
Spike Amount (ppmv) 14.3
Expected (ppmv) 16.0
Result Inj1 (ppmv) 14.8
Inj2 (ppmv) 14.8
Inj3 (ppmv) 14.7
Avg (ppmv) 14.8
Recovery 91.8%

0119-148 EPA Method 18 Bags.xlsx
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Enthalpy Analytical

Company: Air Monitoring Specialists, Inc.

Job No.:  0119-148 - EPA Method 18 (Bags)
Client No.: Bayside - AbatorD & E

Spiked Bag
E Inlet 4-1 (01/30/19) BL. SPK Ethylene oxide
Before Spiking Inj1 (ppmv) 856
Inj2 (ppmv) 854
Inj3 (ppmv) 859
Avg ppmv 857
Bag vol L NTP 2.07
Gas Spike Cylinder MKBF0692
Expires 6/5/19
Press/Temp 757.4171.0
Vol (mL) 100
Cyl Dil Factor 101
Cyl Conc (ppmv) 995,000
Vol (mL NTP) 99.1 0.976
Totals Sp Bag Vol L NTP 217
Corrected Initial (ppmv) 817
Spike Amount (mL NTP) 0.976
Spike Amount (ppmv) 450
Expected (ppmv) 1,267
Result Inj1 (ppmv) 1,153
Inj2 (ppmv) 1,133
Inj3 (ppmv) 1,139
Avg (ppmv) 1,141
Recovery 72.0%

0119-148 EPA Method 18 Bags.xlsx
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Enthalpy Analytical

Company: Air Monitoring Specialists, Inc.

Job No.:  0119-148 - EPA Method 18 (Bags)
Client No.: Bayside -~ Abator D & E

Spiked Bag
E Outlet 2-2 (01/30/19) SPK Ethylene oxide
Before Spiking Inj1 (ppmv) 1.37
Inj2 (ppmv) 1.07
Inj3 (ppmv) 0.83
Avg ppmv 1.09
Bag vol L NTP 4.35
Gas Spike Cylinder CC122424
Expires 3/9/19
Press/Temp 764.8/70.0
Vol (mL) 300
Cyl Dil Factor 1
Cyl Conc (ppmv) 243
Vol (mL NTP) 301 0.0730
Totals Sp Bag Vol L NTP 4.65
Corrected Initial (ppmv) 1.02
Spike Amount (mL NTP) 0.0730
Spike Amount (ppmv) 16.7
Expected (ppmv) 16.7
Result Inj1 (ppmv) 17.5
Inj2 (ppmv) 17.3
Inj3 (ppmv) 17.0
Avg (ppmv) 17.2
Recovery 103%

0119-148 EPA Method 18 Bags.xlsx
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Enthalpy Analytical

Company: Air Monitoring Specialists, Inc.

Job No.:  0119-148 - EPA Method 18 (Bags)
Client No.: Bayside - Abator D & E

Spiked Bag
D Inlet 1-1 BU (01/30/19) SPK Ethylene oxide
Before Spiking Inj1 (ppmv) 1,113
Inj2 (ppmv) 1,112
Inj3 (ppmv) 1,117
Avg ppmv 1,114
Bag vol L NTP 1.94
Gas Spike Cylinder MKBF0692
Expires 6/5/19
Press/Temp 756.7 / 68.5
Vol (mL) 40.0
Cyl Dil Factor 31.0
Cyl Conc (ppmv) 995,000
Vol (mL NTP) 39.8 1.28
Totals Sp Bag Vol L NTP 1.98
Corrected Initial (ppmv) 1,092
Spike Amount (mL NTP) 1.28
Spike Amount (ppmv) 644
Expected (ppmv) 1,736
Result Inj1 (ppmv) 1,233
Inj2 (ppmv) 1,234
Inj3 (ppmv) 1,208
Avg (ppmv) 1,225
Recovery 20.7%

0119-148 EPA Method 18 Bags.xlsx
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Enthalpy Analytical Narrative Summary

Company

Air Monitoring Specialists, Inc.

Job #

0119-149 - EPA Method 18 (Bags)

Client #

Bayside — Abator D & E

Custody

Analysis

Calibration

ENTHALPY

ANALYTICAL

David Myers received four samples on 1/30/19 and Matthew St.
Lawrence received eight bags on 1/31/19 after being relinquished by Air
Monitoring Specialists, Inc. All bags were received at ambient
temperature. The back-up bags received on 1/30/19 and all the bags
received on 1/31/19 were received with low volume.

Prior to, during, and after analysis, the samples were kept under lock
with access only to authorized personnel by Enthalpy Analytical, LLC.

The samples were analyzed for ethylene oxide using the analytical
procedures in EPA Method 18, Measurement of Gaseous Organic
Compound Emissions by Gas Chromatography (40 CFR Part 60,
Appendix A).

All samples and standards were introduced directly to the column using
an automated multi-port Valco gas sampling valve equipped with a
stainless steel loop. Ethylene oxide was referenced to certified gas phase
standards.

The analyses were performed using the Agilent Technologies Model
6890N, Gas Chromatograph “Betty” (S/N US10430048) and the Agilent
Technologies Model 6890, Gas Chromatograph “Gummo” (S/N
US00028451). Both instruments were equipped with Flame Ionization
Detectors (FIDs).

The calibration curves are located in the Raw Data section of this report
and referenced in the Analysis Method column on the Detailed Results

page.

For each calibration curve used, the first page of the curve contains all
method specific parameters (i.e., curve type, origin, weight, etc.) used to
quantify the samples. The calibration curve section also includes a table
with the Retention Time (RetTime), Level (Lvl), Amount
(corresponding units), Area, Response Factor (Amt/Area) and the
analyte Name. The calibration table is used to identify (by retention
time) and quantify each target compound.

EA Job # 0119-148 Page 13 of 167
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Enthalpy Analytical Narrative Summary

(continued)

Copies of the acquisition methods (AQ_GUMMOP1466.M
AQ GUMMOP1466 AA.M, GC142P133 SHORT.M, and
GC142P133 CAL.M) are included in the Raw Data section of this
report.

The analyses of the laboratory method blanks did not contain ethylene
oxide at concentrations greater than the detection limit.

As required by the method, a spike and recovery study was performed
on one of the samples from each source. Bag E Outlet 2-2 (01/30/19)
was spiked on 1/31/19 at 2:59 PM, bag D OQutlet 1-2 (01/30/19) was
spiked on 2/4/19 at 9:30 AM, bag E Inlet 4-1 (01/30/19) was spiked on
2/4/19 at 10:34AM, and bag D Inlet 1-1 (01/30/19) BU was spiked on
2/7/19 at 10:40 AM.. All recovery efficiency values met the method-
required limits of 70 to 130%, except for D Inlet 1-1 (01/30/19) BU.
The passing recovery efficiency values were used to adjust the
associated sample results following equation 18-7 of Method 18. The
D Inlet samples results are reported as measured, without adjustment
since their S&R did not meet criteria.

These analyses met the requirements of the TNI Standard. Any
deviations from the requirements of the reference method or TNI
Standard have been stated above.

The results presented in this report are representative of the samples as
provided to the laboratory.

EA Job # 0119-148 Page 14 of 167
Scanned & Verified on 03-14-19 by BLP



General Reporting Notes

The following are general reporting notes that are applicable to all Enthalpy Analytical, LLC data
reports, unless specifically noted otherwise.

Any analysis which refers to the method as “ZType” represents a planned deviation from the
reference method. For instance a Hydrogen Sulfide assay from a Tedlar bag would be labeled
as “EPA Method 16-Type” because Tedlar bags are not mentioned as one of the collection
options in EPA Method 16.

The acronym MDL represents the Minimum Detection Limit. Below this value the laboratory
cannot determine the presence of the analyte of interest reliably.

The acronym LOQ represents the Limit of Quantification. Below this value the laboratory
cannot quantitate the analyte of interest within the criteria of the method.

The acronym ND following a value indicates a non-detect or analytical result below the MDL.

The letter J in the Qualifier or Flag column in the results indicates that the value is between
the MDL and the LOQ. The laboratory can positively identify the analyte of interest as
present, but the value should be considered an estimate.

The letter E in the Qualifier or Flag column indicates an analytical result exceeding 100% of
the highest calibration point. The associated value should be considered as an estimate.

Sample results are presented ‘as measured’ for single injection methodologies, or an average
value if multiple injections are made. If all injections are below the MDL, the sample is
considered non-detect and the ND value is presented. If one, but not all, are below the MDL,
the MDL value is used for any injections that are below the MDL. For example, if the MDL is
0.500 and LOQ is 1.00, and the instrument measures 0.355, 0.620, and 0.442 - the result
reported is the average of 0.500, 0.620, and 0.500 - - - i.e. 0.540 with a J flag.

When a spike recovery (Bag Spike, Collocated Spike Train, or liquid matrix spike) is being
calculated, the native (unspiked) sample result is used in the calculations, as long as the value
is above the MDL. If a sample is ND, then 0 is used as the native amount (not the MDL
value).

The acronym DF represents Dilution Factor. This number represents dilution of the sample
during the preparation and/or analysis process. The analytical result taken from a laboratory
instrument is multiplied by the DF to determine the final undiluted sample results.

The addition of MS to the Sample ID represents a Matrix Spike. An aliquot of an actual
sample is spiked with a known amount of analyte so that a percent recovery value can be
determined. The MS analysis indicates what effect the sample matrix may have on the target
analyte, i.e. whether or not anything in the sample matrix interferes with the analysis of the
analyte(s).

ENTHALPY

ANALYTICAL
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General Reporting Notes

(continued)

The addition of MSD to the Sample ID represents a Matrix Spike Duplicate. Prepared in the
same manner as a MS, the use of duplicate matrix spikes allows further confirmation of
laboratory quality by showing the consistency of results gained by performing the same steps
multiple times.

The addition of LD to the Sample ID represents a Laboratory Duplicate. The analyst prepares
an additional aliquot of sample for testing and the results of the duplicate analysis are
compared to the initial result. The result should have a difference value of within 10% of the
initial result (if the results of the original analysis are greater than the LOQ).

The addition of AD to the Sample ID represents an Alternate Dilution. The analyst prepares an
additional aliquot at a different dilution factor (usually double the initial factor). This analysis
helps confirm that no additional compound is present and coeluting or sharing absorbance with
the analyte of interest, as they would have a different response/absorbance than the analyte of
interest.

The Sample ID LCS represents a Laboratory Control Sample. Clean matrix, similar to the
client sample matrix, prepared and analyzed by the laboratory using the same reagents, spiking
standards and procedures used for the client samples. The LCS is used to assess the control of
the laboratory’s analytical system. Whenever spikes are prepared for our client projects, two
spikes are retained as LCSs. The LCSs are labeled with the associated project number and kept
in-house at the appropriate temperature conditions. When the project samples are received for
analysis, the LCSs are analyzed to confirm that the analyte could be recovered from the media,
separate from the samples which were used on the project and which may have been affected
by source matrix, sample collection, and/or sample transport.

Significant Figures: Where the reported value is much greater than unity (1.00) in the units
expressed, the number is rounded to a whole number of units, rather than to 3 significant
figures. For example, a value of 10,456.45 ug catch is rounded to 10,456 ug. There are five
significant digits displayed, but no confidence should be placed on more than two significant
digits. In the case of small numbers, generally 3 significant figures are presented, but still only
2 should be used with confidence. Many neat materials are only certified to 3 digits, and as the
mathematically correct final result is always 1 digit less than all its pre-cursors - 2 significant
figures are what are most defensible.

Manual Integration: The data systems used for processing will flag manually integrated
peaks with an “M”. There are several reasons a peak may be manually integrated. These
reasons will be identified by the following two letter designations on sample chromatograms,
if provided in the report. The peak was not integrated by the software “NI”, the peak was
integrated incorrectly by the software “II” or the wrong peak was integrated by the software
“WP”. These codes will accompany the analyst’s manual integration stamp placed next to the
compound name on the chromatogram.

o~ .
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 D Outlet 1-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0101.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 1/30/2019 10:25 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:20 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30|
25|
<
2
g 20]
<
3
(14
15|
10| 3
3
[O]
5
5 g
Ll
T T T T T I T T T
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14 0.17186  0.08095  0.90491 1 0.90491 ppm

Analyst Peak Integration Comments
12:55:14 01/30/19  Justin Guenzler not integrated - EO
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013019 D Outlet 1-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0102.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 1/30/2019 10:41 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:20 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30_|
25|
Z
3 20|
a
3
o
16|
10 3
3
[0]
3
5 z
LLl
T T T T T T T T T
2 2:2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14  0.15417  0.06644 0.81177 1 0.81177 ppm

Analyst Peak Integration Comments
13:26:33 02/01/19  Justin Guenzler not integrated - EO
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013019 D Outlet 1-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0103.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/30/2019 10:53 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30|
25|
z
8 20
a
3
o
15
10| 3
3
[]
&
5] £
L
T T T T T T T T T
2 2.2 2.4 2.6 2.8 3 3.2 34 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14  0.20266 0.08337 1.06709 1 1.06709 ppm

Analyst Peak Integration Comments
13:26:52 02/01/19  Justin Guenzler not integrated - EO
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 D Inlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0602.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 1/30/2019 1:49 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30|
25|
<
<=F
8 20]
a
3
14
15|
(0]
10| s
o
[0}
v
o
z
5 i
T ¥ T T T T I - T T
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.156 250066 0.91992  13.0463 21 273.972 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 D Inlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0603.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/30/2019 1:54 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30|
25|
=
L
g 20
3
3
o
15|
(]
10| <
o
(0]
k5
E
5 i}
SN
2 212 2!4 2E6 218 ili 312 3!4 3!6 318
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 315 246476  0.92319 12.8602 21 270.063 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 D Inlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 2
Inj Data File 002F0701.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 1 of 1
Injection Date 1/30/2019 1:59 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30_|
25 |
z
a 20|
a
3
o
15|
(]
10 g
(o]
[0]
15
z
5| |
SN 1
2 2!2 214 2!6 2!8 1[’: 3!2 3{4 316 3!8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.15  2.48541 0.94276 12.9672 21 272.312 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 6
Inj Data File 006F0801.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 1 of 1
Injection Date 1/30/2019 2:05 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35_|
30_|
25|
z
3 20|
o
Q.
3
o
[}
15| ?;;2
o
Q
8
£
10| i
5
T T T I T T T T I
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.15 14.6385  5.43746  75.9976 21 1595.95 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013019 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 6
Inj Data File 006F0901.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10of2
Injection Date 1/30/2019 2:11 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30_|
25 |
<
3 20
<Y
3
4
3
15| -g
[0}
C
Q@
B
10| i
5 |
T T T T T T T T T
2 2.2 2.4 2.6 2.8 3 32 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.15 14.5747 551740  75.6666 21 1589.00 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 6
Inj Data File 006F0902.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 2of 2
Injection Date 1/30/2019 2:27 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35_|
30|
25|
<
A=
S 20
2
3
04
()]
15| kel
3
[0]
8
£
10| i}
5
T T T T T T T T T
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.15 14.3696 5.26840  74.6032 21 1566.67 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 7
Inj Data File 007F0201.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10of3
Injection Date 1/30/2019 11:02 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30_|
25 |
<
A=
g 20]
2
3
o
15|
10
5
T T | T T T T T T
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013019 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 7
Inj Data File 007F0202.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 1/30/2019 11:11 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013019 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1537 ver.8 Vial Number Vial 7
Inj Data File 007F0203.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30f3
Injection Date 1/30/2019 11:27 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:21 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 IN D 1-1 BU.Bag Sample Type Sample
Sequence Name BETTYP1029 ver.3 Vial Number Vial 22
Inj Data File 022B0501.D Injection Volume 250
File Location GC/2019/Betty/Quarter 1 Injection 10of 3
Injection Date 21712019 9:31 AM Acquisition Method GC142P133_CAL_SHORT.M
File Modified 2/14/2019 11:18 AM Analysis Method BETTYP957_EO.M
Instrument Method Modified 2/14/2019 11:18 AM
Operator Justin Guenzler Printed 2/18/2019 7:25 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 2.74 12.6070 4.69834  35.9046 31 1113.04 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 IN D 1-1 BU.Bag Sample Type Sample
Sequence Name BETTYP1029 ver.3 Vial Number Vial 22
Inj Data File 022B0502.D Injection Volume 250
File Location GC/2019/Betty/Quarter 1 Injection 20of3
Injection Date 2/7/2019 9:38 AM Acquisition Method GC142P133_CAL_SHORT.M
File Modified 2/14/2019 11:18 AM Analysis Method BETTYP957_EO.M
Instrument Method Modified 2/14/2019 11:18 AM
Operator Justin Guenzler Printed 2/18/2019 7:25 AM
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Ethylene oxide BB 274 125974 4.66886  35.8772 31 1112.19 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 IN D 1-1 BU.Bag Sample Type Sample
Sequence Name BETTYP1029 ver.3 Vial Number Vial 22
Inj Data File 022B0503.D Injection Volume 250
File Location GC/2019/Betty/Quarter 1 Injection 30f3
Injection Date 2/7/2019 9:53 AM Acquisition Method GC142P133_CAL_SHORT.M
File Modified 2/14/2019 11:18 AM Analysis Method BETTYP957_EO.M
Instrument Method Modified 2/14/2019 11:18 AM
Operator Justin Guenzler Printed 2/18/2019 7:25 AM
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Ethylene oxide BB 2.73 12.6563  4.70221 36.0447 31 1117.39 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 4
Inj Data File 004F0301.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10of3
Injection Date 1/31/2019 11:05 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14  0.45199 0.20755  2.37990 1 2.37990 ppm

Analyst Peak Integration Comments
13:49:09 01/31/19  Justin Guenzler |l - Baseline
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 4
Inj Data File 004F0302.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20of 3
Injection Date 1/31/2019 11:21 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14  0.44768  0.20583  2.35721 1 2.35721 ppm

Analyst Peak Integration Comments
13:49:29 01/31/19  Justin Guenzler |l - Baseline
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 4
Inj Data File 004F0303.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 11:37 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 314 0.37980  0.17543 1.99979 1 1.99979 ppm

Analyst Peak Integration Comments
13:49:43 01/31/19 Justin Guenzler |l - Baseline
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0501.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 1 of 1
Injection Date 1/31/2019 12:30 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide BB 3.14 11.8726 454315  61.6524 21 1294.70 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0601.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 1of2
Injection Date 1/31/2019 12:37 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14 11.9217 454206  61.9073 21 1300.05 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 2-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0602.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 2 0of 2
Injection Date 1/31/2019 12:44 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide BB 3.14 12.0037 457016  62.3326 21 1308.98 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 6
Inj Data File 006F0201.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 1/31/2019 10:18 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:18 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide MM 3.14  0.25955 0.09851 1.36661 1 1.36661 ppm

Analyst Peak Integration Comments

10:55:26 01/31/19  Justin Guenzler
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 6
Inj Data File 006F0202.D Injection Volume 1000
File Location GC/2019/Gummol/Quarter 1 Injection 2 of 3
Injection Date 1/31/2019 10:34 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.13 0.20398 0.08873  1.07403 1 1.07403 ppm

Analyst Peak Integration Comments
10:56:00 01/31/19  Justin Guenzler not integrated - Ethylene oxide
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 2-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 6
Inj Data File 006F0203.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 10:50 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14 0.156817  0.08186 0.83284 1 0.83284 ppm

Analyst Peak Integration Comments
11:07:31 01/31/19  Justin Guenzler not integrated - Ethylene oxide
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Inlet 3-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 7
Inj Data File 007F1001.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 1/31/2019 1:45 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide BB 3.14 491347 1.85755  25.5601 21 536.761 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Inlet 3-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 7
Inj Data File 007F1002.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 1/31/2019 1:52 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide BB 314 495737 1.86056  25.7877 21 541.542 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 D Inlet 3-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 7
Inj Data File 007F1003.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 1:59 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14 498598  1.89354  25.9361 21 544,659 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Qutlet 3-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F0401.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 1/31/2019 11:53 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 3-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F0402.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 2 0of 3
Injection Date 1/31/2019 12:09 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 3-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F0403.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 12:25 PM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F1401.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10of3
Injection Date 1/31/2019 3:58 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:24 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14 14.0693 529047  72.9935 21 1532.86 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F1402.D Injection Volume 1000
File Location GC/2019/Gummol/Quarter 1 Injection 20f3
Injection Date 1/31/2019 4:05 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:24 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 314  14.0838 534210  73.1206 21 1535.53 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 5
Inj Data File 005F1403.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 4:12 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:24 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14  14.0951 5.38553  73.1793 21 15636.77 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 4-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0101.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 1/31/2019 9:30 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:22 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 4-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0102.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 1/31/2019 9:46 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:22 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Madified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Outlet 4-2.Bag Sample Type Sample
Sequence Name GUMMOP1538A ver.4 Vial Number Vial 2
Inj Data File 002F0103.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 1/31/2019 10:02 AM Acquisition Method AQ_GUMMOP1466.M
File Modified 2/18/2019 6:23 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide (3.15) 1
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 2
Inj Data File 002F0401.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 2/4/2019 9:11 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.15  0.34218  0.13731 1.80169 1 1.80169 ppm

Analyst Peak Integration Comments
09:23:02 02/04/19  Justin Guenzler not integrated - EO
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 2
Inj Data File 002F0402.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20of 3
Injection Date 2/4/2019 9:17 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide MM 3.14  0.33441 0.13674  1.76081 1 1.76081 ppm

Analyst Peak Integration Comments
09:23:14 02/04/19  Justin Guenzler not integrated - EO
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 2
Inj Data File 002F0403.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30of3
Injection Date 2/4/2019 9:24 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Ethylene oxide MF 3.14  0.33963  0.13791 1.78828 1 1.78828 ppm

Analyst Peak Integration Comments
10:16:49 02/04/19  Justin Guenzler not integrated - EO
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 7
Inj Data File 007F0201.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 2/4/2019 7:43 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14 5.31190 2.02289 27.6264 31 856.419 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 7
Inj Data File 007F0202.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20of 3
Injection Date 2/4/2019 7:50 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 314 529899 2.01894  27.5595 31 854.344 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 E Inlet 4-1 BL.Bag Sample Type Sample
Sequence Name GUMMOP1540A ver.3 Vial Number Vial 7
Inj Data File 007F0203.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 30f3
Injection Date 2/4/2019 7:57 AM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:29 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.14 532740 2.03336  27.7068 31 858.912 ppm
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Chromatogram Report Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2 BL SP.Bag Sample Type Sample
Sequence Name GUMMOP1542A ver.5 Vial Number Vial 7
Inj Data File 007F0701.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 10f3
Injection Date 2/5/2019 12:59 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:32 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
FID1A
35|
30|
25|
g
8 20
o
&
[0)
14
15|
3
10 X
o
[0]
5
g
5 i
AN
2 2!2 214 2!6 2!8 (Ii 3!2 3!4 3!6 3|.8
Time (min)
Compound Type RT Area Height Amount DF SampAmt Unit
Ethylene oxide BB 3.15  2.84370 1.06943  14.8255 1 14.8255 ppm
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Chromatogram Report

Enthalpy Analytical

Sample Name 0119-148.r013119 D Outlet 1-2 BL SP.Bag Sample Type Sample
Sequence Name GUMMOP1542A ver.5 Vial Number Vial 7
Inj Data File 007F0702.D Injection Volume 1000
File Location GC/2019/Gummo/Quarter 1 Injection 20f3
Injection Date 2/5/2019 1:06 PM Acquisition Method AQ_GUMMOP1466_AA.M
File Modified 2/18/2019 6:32 AM Analysis Method GUMMOP1536F_EO.M
Instrument Method Modified 2/18/2019 6:19 AM
Operator Justin Guenzler Printed 2/18/2019 7:26 AM
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Compound Type RT Area Height Amount DF SampAmt Unit
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